Retinotopic analysis of fiber pathways in the regenerating retinotectal system of the adult newt cynops Pyrrhogaster.
Retinotopic analysis of the pathways of regenerating retinal fibers within the optic tract and in the tectum of an adult newt was performed by selective labeling of the retinal fibers with horseradish peroxidase. At the tenth week of regeneration, all the regenerating retinal fibers from different retinal quadrants had terminal arbors nearly at the parts of the tectum innervated normally by those quadrants. The pathways for individual retinal fibers, however, were greatly disorganized within the optic tract and did not show any retinotopic ordered geography. The most rostral segregation of pathways of regenerating fibers was observed at the diencephalo-tectal junction. THe temporal retinal fibers invaded the tectum directly, while the dorsal, ventral and nasal retinal fibers generally shifted toward the dorsomedial or the lateral direction, as if they traced the dorsomedial or the lateral tracts formed in normal newt. The direction of the shifting of fiber pathways, however, did not depend on the origins of retinal fibers within retinal circumference, but depended on the location of fibers with in the optic tract. As a result, a large number of regenerating fibers reached their normal sites of innervation within the tectum via anomalous routes. These mis-routed fibers did not form branches or terminal arbors at ectopic parts within the tectum.